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(54)Title: FLUORINATED PROSTAGLANDIN DERIVATIVES AND MEDICINES 



(57) Abstract 

Fluorinated prostaglandin derivatives 
represented by general formula (I) or salts 

thereof; and medicines containing the same as /^./N^/^ X^^COZ 

the active ingredient, particularly ones to be / | - ^ » 

used for preventing or treating eye diseases. In ^ ^ * ' 

said formula A represents vinylene, ethylene, 
ethynylene, etc.; R 1 represents aryloxyalkyl, 
alky I, alkenyi, alkynyl, cycloalkyl, aralkyl, etc.; 
R 2 and R J represent each hydrogen, acyl, 
etc.; Z represents -OR 4 , -NHCOR 5 , -NHS0 2 R fc , -SR 7 (wherein R 4 , R 5 , R 6 and R 7 represent each hydrogen, alkyl, etc.); and the 
combination of the solid line with the broken line represents a single bond, a cis_ double bond or a trans,, double bond. The medicines are 
excellent as a medicine for eye diseases with high pharmacological effects and low side effects. 
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g£#LTt,>T&cU>7;L*;ug^7;u7;L+;uS£ ltd * h*v/f ;u 

o 

#£LK SRttvU^X-x^i ITU 1, 3- (1, 1, 3, 
^V7 , D^yyD*it- 1 Jf» ffimWte£t)W£L< . mR#ui—h£ 
l.T«7i-J^Dt-h ft Etfitt ILK 

4W«{k^«J<Z)^fiJci:JRJirv (I) . (ID. (V) j (ftg 
), r-7°DT-^f-^ 7* 7*;U-7*7. > 7 f>>-fevZj (T 

. W. Greenel, J. Wi ley&Sons) ^cMg(lB£Dc<7)?j&t;: 

7y*fctt*i£tt»&*T£irtS<07W£ LK SSIC. 7 •;/ 
1 5 0~+ 1 0 0"CS^T*0, - 80-+4 O^tW^LK 

fl§m7°o x ^ 7*7 > v >ig£ 7 v mitit LtbT^y v %y'u X * 7* 7 > ->* > 
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JH#. EPSfe^ T7ym<Dit¥i (ftt&tttM X >t~ W 7 ^ y £ ) t&iZOHSL 

5>-^DDhU 7;i/^-DXT->^in#i^xX5 1 ;U7 = y-^\^7 )V^u 7° 

U^>tfm*foteE<D7 )l3ru7 )l*)[,7 ^ >Rfo1ft> H F — tf 'J y>^HF - 
K >J Xf;H5 >UE<D7 -y{k7K^7 5 >lg#S. El 7 7l^^M7 7ft 
Bit II. 7 y U 7y{fci:S'£A^7-yffc$g&£©&Jii7-yffc*&. xh 

mi btis. 

JM^l/7 = ;ifWT> JltttfJlCte, tM'J/D-;i/7 7hU7JWJH 
, lf^ , Jy/t^77h , J7Jl't'J h\ ylf^7^;^7 7h l J7;^'J 
K. y^W5 /1t;U7 7hU 7;U*'J Kft£/W£ 

fbLx^ct^o a-fc. 7ymit<Dfcfo&zm&fzK)mfcfo$:mm?z>tcibiz, 
TkmmzzjisXi-- b^i/>) )ij:-T)\st<t£<Dffimmz : £WkLTfrt>7 ym<t 

X>7;U*±-K ^>-tr>7JU*:l— K h'J7;WD^^>7,J^t-h 

7 y*<k3W©«t Liu, m^cDm^, mmttez>mn7'nx?>fz>>i;> 
mo immmz-ttLTo. 5-2 omsg&gg*«igsTag, $?sl<«i~ 

^o. 7*0 7^^^>> ; >mwiS*BI5(3*fLT5-l 0 0 OfiS^Hjg^ 
1ST, * L < « 1 0 ~ 1 0 0 MSWJ; ^ 0 
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ADf>«»«iLTtt. £fls*^U>. *dd*;ua. i. 2—>'7pd 
[THF] . 1, 4 -v v*h*>'X*>, y^7^A, t - 7*^ 

>, ^>-tf>. ^>^>. +»>i/>, 5fdix-T-;u^^^s Mtt&$<h 
lt&, ->*/^;i/x;u^+'> h\ ^\+it/5 1 ;u^7x^;u75 K [hmpa] , 

1, 3-->^^;U-3, 4, 5, 6-fh7kKD-2 ( 1 H) - U = v / 
> [DMPU] , 1, 3-y7f^-2-fi^/UyV> [DM I] . N, 
N, N ' , N' -fh7^fJHfl/>y'7S> [TMEDA] ^7W£Ll^ 
( [ ] ftlttoft&n-?) . 

m#:Wt'a> h'jx^;u7 = >, v-f 7 7*o tr;ux^-;i/7 s >. fUv>. 2 
*»wo^7y3!i7 r Px^^7>v>fiiii* (1) Tie-flSit 

(2) T^$tl^)^7 ^^7 7 H-^^ICTIB-^ (3) T'Sl^ftS*?;* 

\Z\t % IttX&s TiB-HS^ (5) T*StlS7JU3-;P» («T, 

(5) *7y*^T*Ci:lC«fcOTI5-lfi:S: (4) T«£tt*£ 

77i7n>i mr, ^77i7n>i (4) ti^j £§a>au *u 

T^-y^S?? h>S (4) $:il7cLT-)i£^: (2) "C^$tlS'a77^7^ 
^7717^-^ (2) t^o) ^gliiT^o T 
(6) tl^n^^^^-yASH <&T. *XtC7Al^ (6) 

t^o) <to-K (3) T'H£*is*/;*^>m (etf. (3 

) £1^5) SrffijgU d0*X*7>8 (3) ^77i7^ (2) 
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nr. 

OH 

O 



a 



R 3 d 



r 10 3 p=c; "coz o) 



A-CH-R 1 ( 2 ) 



a 



A-CH-R 1 M 
R 3 (5 £ 



A-CH-R 1 
R 3 6 HO 



(5) 



(6) 
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-6. 7;u^-;um (5) (Dyymmt* ^^^mmoy ^mit^m^mi^ 
o & # fc £ -o ^ t t> hJj is t mmx- h z . 

•j/$7£h-;Mg (2) £gij£ir£o LTti*e&iS«l*TiIrcai 
tg (II) J . rg|4JK£SHfc^i*&2 6 Wfi^J&VIIL 3 

o 

h>gR (4) <D 1 ISlC^LTilSO. 0 1 ~ 5 0 mmff&MV&Q* 5-2 
0 LH. SJCaSEtt- 150^+10 OT^SJgTW^ L < . «r«Z — 

8 

«7C»I<!:LT«, rtfcfb^'T y^7^5 ^7A [DIBAH] . y7il^ 

^;i/7;u5 -»7A7;U3i + ^ b\ 7KSft7;i/a - 7 a u ^7 a. rtjfcfb hj 7* 

•>7W7i-Jl/y7>, ->'7x~;U->^>. 7K^{k*7^7^ h 'J 7A, h U 
;* H*->**<b*7*:t- h U 7 A, TkJfcfb HJ (s-7*^;U) *7*'J^7A 
, **ibMJ (s-7*^;U) *7m# >J 7 A. 7K*^t h 'jX^;U*7^U?-7 
A, TK^Hb h U y7$^7lUf7A. TK^fb H U ->7 5 ;i^7*# »J 7 A 

, 7K*ik*7^3g». 7K^{k^7^7^;uv7A. zK5!Hb h u 7;m + ^7;u5 

-7A'J^7A, 7KSikt*X (2-/F + ylh + y) JJ^-yAthU 1 ) 
A, z/#7>. v->7^7U^7>, t-^->;1-^7>. 9-#7t'y^D [3. 

3. i] j ■fytezitmi bn. v^f jptj^ ^7a [diba 

H] , TfcSMbt:* + + 7 JU 5 - 7 At 'h U 7 AtW£ L 
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, yif;n-fik thf, t ->^;M^;px-x;k h;px>, *5«tyc 

mw.<D&o\z*7,*7>m (3) te*f&T3*7,*x?A&^ (6) cto, 

^FJgtt&i**, **©#rfTlc59ifi$n?». £fiJc*Xtf^>gi (3) &3I#¥ 
Ktf?*-£-0)£*£7-;/*7* (2) <J:0WiUigEJS£ffl<,>e>ft5. * 

7,tsy>m (3) ^tt&TS^T.^X'^Ail^ (6) «t 0 BUST S^tefC"^ 

S) & eh* <7}fi£« KM Schaaf b <7)^f£ (J. Med. Chem. 22. 1 340 (1 979) 

*Z*y>m (3) ^*X*x<7Ai£gi (6) fC*5^-5ZiLTJ±H«iBZ<Z) 
^fnt^-ptfci^^. fifteen 5 <Dffc£4&lc:fctt57jc&g (T/«tt5^, 
R 4 ^VKmi^^T'^^OR 4 ) T£3o d<Z)*X*7 >2i (3) 
?h-)Um (2) $fPffl$1i-TZ*i7K»ST*S^7y«yo^^^7>^> 
tjfgft (1) #f#bftS. Z*«*eS^©ST*S^7-y5jiyDX^^7> 
y>»*» (1) £§iSi£T3i§&{i> Z <D%7 y M~7°U X 5> if y > V 
(1) OZSr^KS^OZtSeift-rS^ffi&ffl^S^t^jff^HrJ. 

Z^-NHCOR 5 t-NHS0 2 R B T&StfX*- O A&gg (6 
) £*X*^>!£ (3) fcSE&l/fclB, *X*7>^ (3) (Cfctfa-NHC 
OR 5 ^>-NHS0 2 R 8 <DgmM?\Z&GLtz7kmi%?i$&m'(*>\Z%& 

ztiz>z\t&$>z>o yt»TUj:n^7'^7^h-;ns (2) <h£Wiuig£ 

<*>fcL *X*-^AIH (6) £*X*^>g| (3) (Z^fSIKUffllri 
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t^^y>m (3) ©&ffl*fcL i§#<£>^&, t7y*7n-;H (2) 
<Z> 1 ^SlCttLTO. 1 ~ 2 0 M§*gJg#iBllST*fc9. 
t>. £7y*7* (2) IZ*X*7>JR (3) Srf^ffl^-ar^JR^tt- 

tt(CWjiiigS!RJt&<i:P¥tfnTt^S^T*5. *&fP!K*5tt<5£:7 -y^t?? h 
(2) tfcz*7>m (3) ©S*»3«^<7)WitiigSSlSHa#fi6ffle 

fT^Stiuii^SL^. SlSfflfttt. il#<0*&. -15 0-+2 00 
"CgS^SSST&O. - 8 0~+10 0t;^fSLU, 

^SoSct LTte. ffi^^)^^. t7 7$7?h-^S (2) coi^Stc^t 
LTO. 1 ~ 2 0 ^ses*<jiaT*o. 1-1 0SIWSLl>. 
^iLTti. *X*^>£P, (3) (7)J^*4c7)^X^-^ AJfifR (6) «U>if 
Oa^(D^mtiS^L^7K^(D^'t±Jg^4^*X^^>^ (3) <0££ttfc£ 

*HHb:fHJ2A, zKSMtaUtfA. HJ«7 A, j^&rt'J^A. b 

v7lft:->7 D7>7-'-fe>> ^'J^A t-7*b*:>h\ Uf^AJSF. 
h'J»5A75H. *'JDA75H, U ^7 A v< V 7*n tT;U7 S K . 'J^7A 
yIfJl/7 5 H, 'Jf l 7Ayy^DA+yJl'7S K» 'J ^7 A< V 7*o tf^ > 
^□A^">^7=K, Uf 2, 6, 6 -xh ^/^^tf^'J ^*>, 

U^A^It/^Jl/v^ v h\ th'J>7AyX^7 5H, T-HJ^A^ 
^/fJI/yy7yF. # U 0 A - 3 - 7 5 J 7*n t^7 5 H. A'J^A^ 
WJl/y->7yH. rtifHfc'J^A. *3fHfc:J- HJ "7 A. * 5fMfc # U 9 A , 
yAyJbth'JOA. n - 7*3^U»J A. s - y^)l U ^ 7 A > t~7'J-)l 
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5H, thU^A75 h\ £<J r 7A75h\ 'J -J 1 "? ASM 7 7°o tfJU7 5 H, 
Ux^A^Xx^S b\ •J^'7A^>'^D^+->JU7S K, Uf^A-f77" 
D^y^D/\^y^7=H> Ux>7A-2. 2, 6, 6-jl>7^fi^^ 
U^X Uf^^^f^yJ/r/H, th'J0Ayl^7$F. x h 
U ^A^^rit^^^^v^^ h\ # U -7A- 3 -7 = / 7°n tf;U75 h\ * U 
tfA'v + lM Hy->7y h\ ->*AS/;^h U^A*<fiFSK , 7J U «7A t 
-7*h*>-h\ ^ h 'J -y-A^-tM x;i^^7v h\ # 'J , 7A'\*-tM?;t'V 
->7>?h\ £J:tf~>*A^x h«J«7A^lzff* Lli. 

itLtn mftcoms. ^77i7^-;m (2) ©lSggMc^Lxs 

~ 1 0 0 0MS&gg#jgMiT*&9. 1 0~ 1 0 OMfiSIWff * Ll>„ x-x 

lh. 7;H3-;i/ ltij/ ?/-;k x*/-;k t-y^y-yk 

X-xJk THF, 1, 2-y/h^yI^>, t - ^MfJU-T^k 
»f.nfc$7y^D7^^7>y>Rlft (1) tt^SCiO, f©Z$ 

*;wtS»Hc<fcsxxxJKk. 7;Ux>g43«fctf7JU*>s&ffli>*xxx;Mts 
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7-/JI/7 = H«^x;U*>7 a KJglCSCJft-rsiCti, Tithereleyb 
O 77 & (J. Chem. Soc. 85, 1673 (1904) ) > Lynch <b (D Jj & (Can. J. 
Chem. 50. 2143(1972)) > Davidson b tf) 7? & (J. Am. Chem. Soc. 80. 376(1958) ) 

(1 1 1) j (AS), ryDf^f^y ^-yx < > st-fl- 
zs (T. W. Greened. J. Wi ley&Sons) 

o 

(i) TS^n^ik^^om^^^Tietc^f cine lessen 

16 - (3, 5-y^D07i;+y) - 1 5 - f^y - 1 5 - 7jM'a 
-17, 18, 19, 20-fh7/^7'DX^^7>y>F 2 „ /fJHZ 

16 - (3, 5-y^DD7i;+y) - 1 1 5-7JI^*o 

-17, 18, 19, 20-rh7;^7'oX^y7>y>F 2o IfJUX 

16 - (3, 5 -y^DD7iy - 1 5 -x :**->- 1 5-7;U^O 

-17, 18, 19, 20-f h7y^PX^^7>y>F 2 „ <7 7'ot 

16 - (3, 4-y^DD7i; + y) -15 -x^+x- 1 5 -7JU:*D 
-17, 18. 19, 2 0 -T- h 7 J )l-?U7s9 9? > v>F 2o /xJbXZ 
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16- (3, 4 -->*^DD7xy + -» -15-ft+y-15-7;WD 
-17, 18, 19, 2 0- f^7/^7D7^^7>y>F, o IfiUX 

16- (3. 4 -y^D07i/ + y) - 1 - 1 5-7Jl/tD 

-17, 18. 19, 2 0-fh7yjl/7 , oX5'^7>y>F 2a -fV7°Dt: 

16- (3 -7Da7x/*x) -1 5-7KD-1 7 

, 18, 19, 2 0 -t V? J )l-?U7s? 2a *^)\,jlt,t)Io 

16 - (3-^DD7i; + y) -1 5-ft+y-l 5-7J^O-l 7 
, 18, 19, 2 0-fh7;^7 , O7^^7>y>F, B ifJU^fil'. 

16 - (3-^aD7i/ + y) -15-7^^-15-7^0-17 
. 18. 19, 2 0 -T- h7;^7*D7^^7>y>F 2 , < y 7*0 e;ux7. 

16- (3, 5-y'7J^07iy + /) - 1 5 - j^y - 1 5 - 7^ 

□ -17, 18. 19, 20-fh7/Jl'7'DX^y , 7>y>F 2a 

16 - (3, 5-y7WD7i7=l : y) - 1 5 v- 1 5 -7)1 it 

□ -17, 18, 19, 20-fh7y^7'D73'y'7>y>F 2 . Xt^UX 

16 - (3, 5-y7MD7iy+y) -1 5-ft+y - 1 5-7JW 

□ -17, 18. 19, 2 0 -T- h 7 / ;U7 7*7 >v>F 2o -f V7°0 

16- (3. 4-y7WD7x/ + y) - 1 5 --r^* '> - 1 5 -y )Vif 

□ -17, 18, 19, 2 0-fh7/il'7 , DX^y , 7>y>F 2o ^fJH 

16 - (3, 4-y'7J^D7i/ + y) - 1 5 - ft+y - 1 5 - 7iW 

□ -17, 18, 19, 20-fh7/^7 , DX^y7>y>F 2u X^JUX 

16- (3, 4-y'7W07i/^y) - 1 5 - =f f> - 1 5 - 7 )VOr 
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□ -17. 18. 19. 2 0-rh77^7O75'^7>y>F 2o -fV7°D 
tfJPXXxJk 

16 - (3-7iWD7x/^y) - 1 5-ft+y-l 5-7WD - 1 
7, 18, 19. 2 0- 7h7;j^DX^^7>y/F 2o /f^X7f^ 

o 

16 - (3-7i^07x/ + y) - 1 5-7Jl/tD-l 
7. 18. 19, 20-fh7/^7'D75'^7>y>F 2(1 IfjUXf^ 

o 

1 6 - ( 3 -7^tD7i/4y) - 1 5 -r:** *>- 1 5 - 7^tP - 1 
7, 18. 19. 20-fh7yjl'7 , DX^7'7>y>F 2a -f 7 7'a fcfJbX 

16- [3, 5-t*X (h'J7JWD/^) 7i/ + y] -15-ft + 
y-15-7Jl'tO-17, 18. 19. 2 0 - jh7/Jl'7'D7^7>y 
>F 2o /f^X^fJk 

16 - [3. 5 -t'7. ( h U 7JU*D ^xJl/) 7i7 + y] - 1 5 -x** 
is- 1 5 - 7)l-*u - 1 7 , 18. 19, 20-rh7/Jl'7'o7^^7>y 
>F 2a I^il'X^fJk 

1 6 - [ 3, 5-t'X (hU 7;i/:*D j*x;W 7i/ + y] - 1 5 -x** 
y-15-7^tD-17, 18. 19. 2 0 - x h 7 / ^7°D X * 9*7 > ^ 

16 - [3, 4-fcf* ( h U 7JU;*n *x;U) 7x/* ->] - 1 5-x** 
y-15-7JWD-17, 18, 19, 2 0 -f ^ 7/ y*7 >y 
>F 2o ^fiUXfJl'. 

16 - [3, 4-b*7s (h'J7MP/f;H 7i/ + y] - 1 5 -x** 
y-1 5-7^tD-l 7, 18, 19, 2 0 - x h 7 / ^7'D 7 * ^7*7 > v 

1 6 - [ 3 , 4 - t*7 ( h »J 7;U*o plxJU) 7i/ + y] - 1 5 -x*x 
1 5 -7;U*D- 1 7 . 18. 19, 20-fh7/Jl'7OX^^7>y 
>F 2o -f 77°D tiJUXXx^. 
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1 6 - [3 - ( h U 7;l/:*n*^) 7i/ + y] - 1 5 -x*+->- 1 5 
-7A-*D- 17, 18, 19.20-7 h7y^D7^^7>y>F 2 „ * 

1 6 - [3 - ( K U TJI^D/xyU) 7i7 + y] - 1 5 -x:**^- 1 5 
-7)ir*U-l 7, 1 8, 1 9, 2 0-fh7/iP7*D7^^7>y>F 2 „ X 

i 6 - [3 - ( h u 7;i/^-D^7;i/) 7i;t->] - 1 5 -x:**->- 1 5 

-7)\,*a- 17,18,19,2 0-fh7;^D7^^7>'> , >F„ -f 

y 7'u t'ju^jjk 

16-7i/^y-l 5-jt + y-l 5-7j^D-l 7, 18. 19, 

16-7iy^y-15-ft + y-l 5-7^tD-l 7, 18. 19, 
2 0 -x h 7 S )ls7°n 7.9 9' ? > ¥ > F 2 a XfJUXfJk 

16-7i/ + y-l S-ft+y-l 5-7KD-1 7, 18, 19, 
2 0-fh7y;b7 , a^^^7>y>F jB < y 7*D tfJUXfJk 

16- (3-^f^7i-W -15-my-15-7^tD-n, 
18, 19, 20-fh7/^7*P7^^7>y>F 2 . /fJUXrlk 
N 16- (3-^fJl/7iZi) -15-Tt^y-15-7MD-17, 
18, 19, 20-fh7/Jl/7 , D75'^7>y>F 2a If/H^f^, 

16- (3-/f^7x-^) -15-ft+y-15-7;i/tD-l7, 
18, 19, 20-Th7/^7 , OX^y*7>y>F 2o ^r/D^HXf 

16 - [3- (h'j7;^D^ T ;i/) 7x~JH - 1 5 1 5- 

18, 19, 20-7h7/;b7'D7^^7>y>F ! , * 

fiH^jJk 

1 6 - [ 3 - ( MJ 7;i/*D*3=yU) 7xUH - 1 5 -x^^->- 1 5 - 
7^D-17, 18, 19, 20-Th7;^7 , O7,^i; , 7>y>F 2o X 

x,M/X7^;i/,, 

1 6 - [ 3 - ( MJ 7;U^-D/x;U) 7i-iH - 1 5 -x^+v- 1 5 - 



1 
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7MD-17, 18, 19, 2 0 -fh7/^D7^7/^>F 2 „ -f 
V7°D t'MXrJl'. 

1 6-7xZ^-l 5-7Jbto-l 7. 18. 19, 2 
0-fh7;;i'7 , DX^y7>y>F 2o /^JUXfJk 

1 6-7X-JK1 5-7JWD-1 7, 18, 19, 2 
0 -x ;U7n7^7*^>->*>F 2o lfM7rl 

16- 71-^-15-7^^-15-7^0-17, 18, 19, 2 

o -x h^y ;U7'px^^7>v>f 2o < 7 7°n e;nxf;k 

1 7-7xz;i/-l 5-rt+y-l 5-7JI/tD-l 8. 19, 20-h 

17- 7i-^-15-rt+y-15-7il'tD-18, 19. 20-h 
1 7-7i^-l 5-ft+y-l 5-7JWP-18, 19, 20 - h 

u 7*d f 2o v7d tf;i/X7x;u 0 

1 5 - x:** >> - 1 5 - 7 JU:* □ - 1 3 , 1 4-ytFD7"DX^7>y 
>F 2o ^fjUXfik 

1 5 - xxf* > -1 5 - 7 □ - 1 3. 1 4-ytt'D7'DX^7'7>y 
>F 2o IfjUXfik 

1 5 - 1 5 - 7 D - 1 3 , 1 4 - is t H □ 7° □ 7 * 7* v > v 

>F 2o -fV7'otfjH7sfik 

16- (3, 5-y*7D07iy=t : y) -15 - ft^y - 1 5 - y)V*U 
-13, 14-ybKo-l 7, 18, 19. 2 0 - x h 7 7 ;U7*0 7 7 7* 7 
>v>F 2o ^riH^fJk 

16 - (3, 5--7 7DP7xy + >) - 1 5 -xtf+v- 1 5 -7->U*D 
-13, 1 4-yhHD-l 7, 18, 19, 2 0 - x h 7 / ^7*D 7 7 0' => 
>zs>F 2o X^Jl/XXxJUo 

16- (3, 5-y^DD7i/+y) - 1 5 - xtf* is - 1 5 - 7 )V* □ 
-13, 14-ytFD-l7, 18. 19, 2 0 - x h 7 7 JU7*D 7 ? 7* => 
>^>F 2o -f 7 7*0 t!JHXfik 
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16 - (3, 4-y^D07x7 + y) - 1 5 - jt^y- 1 5 - 7 J^D 
-13, 1 4 ->'k Kd- 1. 7, 18, 19, 2 0 --r h 7 y * ? ^7 
>v>F 2o ^fJH7rik 

16- (3, 4-y^DD7i; + y) - 1 5-7t+y- 1 5-7iWo 
-13, 14-ykh'D-17, 18, 19, 2 0 - x h 7 / ;i/7°0 7, ^ 
>->*>F 2o IfJU^Tik 

16- (3, 4->^DD7iy + y) -15-ft+y-15-7J^D 
-13, 14--/th'a-17, 18, 19, 20-7h7/^7 , DX3'^7 

>v>f 2 „ ^y7'oe;nxfJk 

16 - (3-^DD7iM-» - 1 5 ~x^+~>- 1 5-7^tD-l 3 
, 14-y'th'D-l 7, 18. 19, 2 0-Th7/^7'n7^^7>y> 
F 2o /f/HXrik 

16 - (3-^DD7iy^y) -1 5-jt+y-l 5-7JWD-1 3 
, H-ytFD-17, 18, 19, 2 0 - x b 7 J )Vfu X 9 ? 7 > >?> 
F 2o ifJUXrl 

16 - (3-^DD7i; + y) -15-7t+y-15-7MD-13 
, U-yth'D-17, 18, 19, 2 0 -x h 7 J )l7'nz? $ =j y=jy 

1 6-7i^y-l 5 - x':** ^ -15-7^0-13, 14-y'tF 
o-l 7, 18, 19, 2 0 -T- h^y;U7°DX^^7>^>F 2o ^ T ;H 

1 6-7i7 + y-l 5 -x^+x- 1 5 a - 13, 1 4 - y b H 

O-l 7, 18, 19, 20-7h7;;i/7'DX5'^7>yyF 2o lf;H 

X7ik 

1 6-7x7+y-l 5 + 1 5-y)l*U- 13. 1 4-ytF 

□ -17. 18, 19, 2 0- fh7;^7 , D7^^7>y>F 2 „ -fV7"a 

1 7-7i-;i/- 1 5 -t-'^"+->- 1 5-7;i/tn-i 3, 14-yhFD 

-18, 19, 20-hU;jl'7'D7^y'7>y>F 2(1 ^fJUXfJk 
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1 7 - 7x - 1 5 -x3-*->- 1 5 - 7)l-tD - 1 3 , 1 4-y't h'D 
-18, 19. 20-h'jyjb7 , DX^^7>y>F 2o XxJl/XX xJI/. 

1 7 - 7 xZJU- 1 5 -x^+v- 1 5 -7)\/-tn- 13, 14-yhh'D 
-18. 19. 2 0 - h U /^7°a7^7*7>> ? >F 2t , < 7 7*n£;i/XXx 

16 - (3. 5-y^DD7x/ + -» - 1 5- ft+y - 1 5-7Wn 

- 3 1 7. 18, 19, 2 0-f h77^7"075'y'7>y>F 2(1 
^xJl'XT.xJk 

16 - (3, 5-y'70D7i/^y) -15 -x**->- 1 5 - 7)1* a 
-3-**f-17, 18, 19. 20-7h7y^7'D7^^7>y/F 2 , 

16 - (3. b-yi7DD7i/^y) -1 5-ft^y- 1 5-7jWD 
-3-t+i)-17, 18, 19, 20-fh7yiP7°DX^^'7>y>F, u 

1 6 - (3, 4-->'i'DD7i/ + y) - 1 5 -x:**->- 1 5 -7)V*U 

- 3 + 1 7, 18, 19, 2 0 -x h7/;U7°07>^^7>->*>F 2o 

16 - (3. 4-y^DD7i/+y) -15 - y-1 5 - 7 )\,3ru 

- 3 1 7 , 18, 19, 2 0-xh7/;U 7*0*^7 >v>F 2o 

16 - (3. 4 -v7 □□7x/3 1 -» -1 5-Wy-l 5-7^/TD 
-3-m-l 7, 18, 19, 20-fh7;^7'O7^^7>y>F 2o 
-f V7'o tfJl/XXxJU. 

16 - (3-^OD7i;+-» - 1 5 -x^+v- 1 5 -7;U^D- 3 - 
W-17, 18, 19, 2 0-Th7;^7'DX^^7>y>F 2o /x 

;ux7sx;u. 

16 - (3-^DD7i/^y) -1 5-ft^y-l 5-7WD-3- 
m-1 7, 18. 19. 2 0-fh7/^7°D7N^7'7>yyF 2u If 
^XT.xJk 
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16- (3-^PD7iy + y) -15-rt+x-15-7WD-3- 
**1t-17. 18, 19, 20-fh7/Jl'7'OX^^7>y>F 2(1 -f V 

7°n t?;i/X75^l/ 0 

1 5 1 5 - 7;k*n - 9 - tf/\*D-f ;U7*d Zftfy > v>F 2o 

1 5 -x^*'>- 1 5 - 7>>l^D- 9 - t°/N'D-r;l/7°DX^i7*v>^>F 2o 

1 5-x^**>- 1 5 -7^*n- 9 - t:A0<;U7°077^7>v>F 2o 
7 7°D fJUXjJk 

16- (3, 5-y^DD7i/ + y) - 1 5 - jt^y - 1 5 - 7J^D 

- 9 - tTA'D-f 1 7 , 18, 19. 20-7h7yj^D7^7>y> 

16 - (3, 5-y^7DD7iy^y) - 1 5-f t+y- 1 

- 9 - tfA'o-f 1 7, 18, 19, 20-rh7/;i'7 , D7^^7>v> 
F 2o IfJUXfik 

16 - (3, 5-y^DD7iy + y) -15 -x**;>- 1 5 -7)),*n 
-9-eA'D<jP-l7, 18, 19, 2 0-rh7/)l'7 , oX^^7>y> 
F 2o <V7*nlfJHXfik 

16 - (3, 4-v7DD7x/*~>) -15 -f-':t*->- 1 5 -7)\,*n 

- 9 - tfA'D-f )V- 1 7 , 18, 19, 20-fh7y^7 , D^^^7>y> 
F 2o ^^^l/XXx^o 

16 - (3, 4-y^OD7i/ + y) - 1 5-ft+y - 1 5-7WD 

- 9 - tlAO-f^- 1 7, 18, 19, 2 0 -7- h? S )V7°n7,*? ?7>iJ> 

16 - (3. 4-y^DD7i/ + y) -1 5-ft+y-l 5-7i^O 

- 9 -tfAD-OU- 1 7, 18, 19, 20-fh7;^7*O7^y'7>y> 
F 2u < V7°n IfJU^fJk 

16- (3-7DD7x/^» -15-ft+y-15-7Mo-9- 
eAD<;U- 1 7, 1 8. 1 9, 2 0 -T- h^y^U 7*0 7^7*^ >v>F 2o * 
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16 - (3-^0071; + /) -15 -x^+'>- 1 5 -yjU-tD- 9 - 

eAD-f^-n, 18, 19. 2 0 -f h =7 J )l-7°U7,$ >zs>F 2a X 

16- (3-^an7i/ + y) -1 5-ft^y-l 5-7ibtO-9- 
eA'D<;i/-17, 18, 19, 20-fh7/;^o7^y7>y>F 2a -f 

1 6 - (3, 5 -y7^tD7i/ + y) - 1 5 -x^+v- 1 5 
o- 9 - eAo-f 1 7 , 18, 19, 2 0-rh7yjl/7'ox^i7'7>y 
>F 2o ^f^XXfJk 

16- (3, 5-y7;M"07xy+y) - 1 1 5-7^t 

D- 9 - tiAD-nU- 1 7 , 18, 19, 2 0 ~t h 7 S )V?U7*9 V^si? 
>F 2o IfJUXfJk 

16 - (3, 5-y'7MQ7iy + y) - 1 5-f t*-> - 1 5-7^t 
□ - 9 - fcfAo-f JU- 1 7 , 18, 19, 2 O-Th^/jr/oX^^'^yy 
>F 2a 'f77 , Dt!M7f^. 

16 - (3, 4-y7i^D7x/^y) -15 -f** : s- 1 5 -7)lrJr 
n - 9 - eAD-f 1 7 , 18, 19, 2 0-fh7/^7OX^^7>y 
>F 2o 7^;UXXxJk 

16 - (3, 4-y7^tD7i/^y) - 1 5-ft+y- 1 5-7iW 
D- 9 - t'AO< )V- 1 7 , 18. 19, 20-7h7/^7'O7^^7>y 
>F 2o ifJl'XXrik 

16- (3, 4-y7iWD7i; : l : y) -15-7^^-15-7;^ 
D - 9 - b°A'D-f JU- 1 7 , 18, 1.9. 20-rh7y^7'oX^i''7>y 

>f 2o >r v/n bf;uxxx;p» 

16 - (3-7JWD7iy + y) -15-7t+y-15-7Mo-9 
- t?A*D>f JU- 1 7 . 18, 19, 2 0 / )V7°U7.9 >f7>i/>F 2o 

1 6 - (3-7J^a7i;+-» - 1 5 -t-'^v- 1 5 - 7)\,jru- 9 
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)V- 11 . 18, 19, 20-fh7y^D7^y7>y>F JO 

ix^x^xJU. 

16 - (3-7J^D7x; + y) -15-7^+7-15-7^0-9 
- t°/\*D-r ;U- 1 7 , 18, 19, 2 0 -x h^y;U7°07,5'^7>> ; >F 2o 

1 6 - [3. 5 - t'X ( HJ y)\,*n*T)l) 7i/+y] - 1 5-7** 
v- 1 5 -7)1*0- 9 - tfA'D-OU- 1 7, 18, 19, 2 0 - x h 7 7 )V 
7*DX^7*^>f/>F 2o ptx-Jl/X^xJl'. 

16 - [3, 5-bfX (h'J7J^D^fW 7i; + y] - 1 5-x*:** 
v- 1 5 -7;U*D- 9 - tfA'D-f ;U- 1 7. 18, 19,.20-f h7y^ 
7'D^^^7>y>F„ Xx;i/X*x>>l/„ 

1 6 - [3, 5-hfT. (h'J7MD/fJl') 7i7 + y] - 1 5-x^ 
1 5 - 7JU:*n- 9 - fcfAD'f JU- 1 7 , 18, 19, 2 0 - x > 5 7 
7*DX^7*7>7>F 2a -f 7 7'a e;i/X7.x;Uo 

16 - [3, 4-t'X (h'J7J^a^f^) 7iy+y] -15-ft+ 
1 5 - 7^^-D- 9 - tVXD-T 1 7 , 18, 19, 2 0-xh^/JU 
7*DX^^7>yyF 2o ^fJUXfik 

1 6 - [ 3, 4 - t'X ( h U7MD/f^) 7x7 + y] - 1 5 -7** 
1 5 -7JU^O- 9 - tf/N*D-f;U- 1 7 , 18, 19, 20~7h^/)l 
7 , DX^y / 7>y>F 2 „ IfJUXfJk 

16 - [3, 4-t'X ( MJ 7 Jl^n/x^) 7i^->] - 1 5-x** 
1 5 -7;U^D- 9 - t'AD-Ol/- 1 7 , 18, 19, 20-fh7/;l/ 
^OX5'y / 7>y>F 2a 7 7°D tfJl/XXxik 

1 6 - [ 3 - ( HJ 7;U^Dy<x^) 7i/ + y] - 1 5 -x^+->- 1 5 
-7)V*U- 9 1 7, 18. 19, 2 0 -x h 7 7 ;U7°D7n5' 
7*7>v>F 2u /fMXxik 

16 - [3- (h'J7;WD/r^) 7i;+y] - 1 5-x^+x- 1 5 
-7Jl/tD-9-h^D<Jb-l 7, 18. 19, 2 0 -x h7/ ;U7*DX* 
^7>->*>F 2o IfiUXfJk 
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1 6 - [ 3 - ( HJ 7)V-*u*?-)\,) 7x./*is] - 1 5 -x^+->- 1 5 
-7^0-9-^10^^-17, 18, 19, 2 0 -x V=iJ )l7°n7.$ 

1 6 - ( 3 -^^71^) - 1 5 -x^+->- 1 5 -7)\,jru- 9 - hf 
7, 18, 19, 2 0-7h7;^7'DX^^7>y>F, u j* 

16- (3-/f^7x-JP) -15-f^y-l 5-7iWD-9-t' 
AP-f;i/-17, 18, 19, 2 0 -t h^y;U7°D7s^^7>v>F 2a X 

16 - (3 - *?-)l7 x.~)l) - 1 5 -x** x- 1 5 - - 9 - t: 

Aof;i/-17. 18, 19, 2 0-fh7;j|/7 , O7^^7>y>F,„ -f 
y 7°D tfJUXXxJUo 

1 6 - [ 3 - (hU 7)V*U*?-)V) 7x-;H - 1 5 -T r ^"+->- 1 5 - 
7JU^O - 9 - fcfAD-f JI/- 1 7 . 18, 19, 2 0-f h7y^7'07^^' 

7>> ? >f 2o /t^uxt^u. 

1 6 - [ 3 - ( HJ 7 3^ ) 7ilW - 1 5 -x**->- 1 5 - 

7;U^O- 9 - tfA'D^;U- 1 7 , 18. 19, 2 0 -=t V =7 J )17°U7^ 0' 
7>> f >F 2 „ If;H7f)K 

i 6 - [ 3 - ( h u 7;u^d/t c -;u) 7xX;U] - 1 5 -x#*->- 1 5 - 

7i^P-9-t;A'a'f^-17, 18, 19, 20-fh7y^7'a7^^ 

1 6 -7xXJU- 1 1 5 -7)l*U- 9 - fcfAD-f ;U- 1 7 

, 18. 19. 2 0-xK5/;U7°P7s^^7>> ? >F 2o /^iUXfik 

1 6 -7xXJl/- 1 5 -f^^x- 1 5 -7)V*U- 9 - tf/N'a JU- 1 7 
, 18, 19, 20-Th7y^7 , 07^^7>y>F 2o IfMXfJk 

1 6 - 7xl)h 1 5 -t*+'>- 1 5 -7)l*n- 9 - eA'D-Nl' - 1 7 
. 18, 19, 20-fh7y^7"D7^^7>y>F 2 „ <f y 7*D tTJUXT. 

17- 71-^-15 -x^+x- 1 5 -7)\f*U- 9 - tiAD-f Jl/- 1 8 
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19, 2 0 - h U y;l/707^^'7>y>F 2a /fJUXr^K 
17-7I-JI/-15 -xtf*->- 1 5 -y)V-tn- 9 - fA'D^fil- 1 8 
19. 2 0- h'J yJU7°DX^^^>v>F 2(1 ifiUXrik 
1 7 -7x^JU- 1 5 -T r ^ + *>~ 1 5 -yfr*0- 9 - If AD^OU- 1 8 
19, 20-h l J/^7'D7^^7>y>F 2a <y7*D^HXf^. 

16 - (3, 5-y^DD7i/^y) -1 5 -t**->- 15-7J^o 

- 1 1 - £ACK;1/- 1 7 , 18, 19, 20-rh7;il'7'ox^^7>y 
>F 2o ZfJUXfJk 

16 - (3. 5-y^DD7i/ + y) -1 1 5-7)V^n 

- 1 1 - tf A* 1 7 , 18, 19, 2 O-fhyy^^nX^^'^yy 
>F 2o IfJUXfik 

- 1 1 - tfAD-OU- l 7 , 18, 19, 20-rh7/Jl'7'DX^^7>y 

>F 2o -fvyDejuxfik 

16 - (3, 4-y^DD7i; + -» -15-Tt+y-15-7MD 

- 1 1 - Vrtu4)l- 1 7, 18, 19, 20-7h7/Jl'7'DX3'^7>y 
>F 2o /?J1/X7fik 

16 - (3, 4-y^DD7i; + y) -1 5 -x**->- 1 5 -7;U^o 

- 1 1 - tfAcKJU- 1 7, 18, 19. ZO-r^/^DX^^yy 
>F 2 „ ifiUXfJk 

16 - (3, 4-y^n7iy+'» - 1 5-Tt+y - 1 5-7i^a 

- 1 1 -tf AO-f Jl/- 1 7 , 18, 19. 20-fh7^l'7 , DX^7>y 
>F 2o <V7'DW^fJI'. 
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16 - (3-^DD7x7^y) -15 -x^ + ->- 1 5 -yfrlrn- 1 1 

- fcTAD-OU- 1 7 , 18. 19, 2 0- 7h77Jl/7D75'^7>y>F 2( , 

16 - (3-^DD7i;+y) -1 5-t-*^+v- 1 S-7)l*n- 1 1 

- fcf/^D-f ;U— 1 7, 18, 19, 20-f F7;^7'D7^'7>y>F 2o 
IfJUXfJk 

16- (3-7DD7i;+y) -15 -x^+->- 1 5 - 7)l*Q - 1 1 

- \dnu<1)l- 1 7 , 18, 19, 2 0- fh7y;i/7 , DX^7 , 7/y>F 2a 

16 - (3, 5-y7KD7i^y) - 1 5-rt + y-l 5-7M 

0 - 1 1 - fcTAo-f 1 7 , 18, 19, 20-fh7;^7 , D7^7> 

16- (3, 5-y7JWP7x/ + y) - 1 5 - j^^y - 1 5 - 7JW 

□ - 1 1 - fc?AcK;i/- 1 7 , 18, 19, 20-fh77^7"oX^^7> 
>*>F 2o I^JUXfJk 

16- (3, 5-y7WD7i7 + y) -1 5-7M 

□ - 1 1 - tfA'n-fJU- 1 7 . 18, 19, 20-fh7;^7'DX^'7> 

v ? >F 2a -f 77°o tf;i/X7,x;i/ 0 

16- (3, 4-y7JWD7i7^y) - 1 5-ft + y- 1 5-7JW 

□ - 1 1 - \iftU^)V- 1 7 , 18. 19, 20-Th7/^7 , D^^7> 
^>F 2o ^fiUXfik 

16- (3, 4-y'7JWD7i7 + y) - 1 5-ft+y - 1 5-7i^ 

□ - 1 1 - ;U- 1 7 , 18. 19, 2 0 -x h 7 /" ;i/7*0 7 7 7' 7 > 
>*>F 2o I?JH7sfJk 

16- (3, 4 - y7JWQ7i / - 1 5 --r 1 5 - 7;U* 

□ - 1 1 - fcTAcK;U- 1 7 . 18. 19, 2 0 -x h 7 / JU7*D 7 ? 7*7 > 
v>F 2tt -fV7°Dt:jH7xf;k 

16- (3-7JWo7j/ + y) -15-7^^y-15-7;i/to-l 

1 - tf A'd-f 1 7 . 18, 19. 2 0 -T- h7/';U7°a7^7*7>->*>F 2 



PCT/JP97/03236 

35 

16- (3-7^tD7i/ + y) -15-7t+y-15-7;^D-l 
1 - tfAD-nU- 1 7, 18, 19, 2 0-7h7/Jl7'nx^^7/y>F, 
„ If Jl/X7xf;k 

1 6 - (3-7iWD7i;+y) - 1 5 -9** is - 1 S-DVtU- 1 
1 -bfAD<;U- 1 7. 18, 19, 2 0 -f h ^ /;l/7°DX? 7*7 >->*>F 2 
„ ^;7"Dt'JHXTiK 

16 - [3. 5-t*7 ( MJ TJl/tfD/xJU) 7i7 + y] - 1 5 -x** 
y-1 5-7;^n-l l-lfAD<^-l 7, 18. 19, 20-7^/7 

1 6 - [ 3 , 5 - t:7 ( HJ 7;b^-D^-^;i/) 7 my + - 1 5 -x^"^ 
y-1 5-7JWO - 1 l-tiADi'Jl.-l 7, 18. 19, 20-7h?y 
)V~7u7>9 2 „ IfMXfJk 

16- [3. 5-t'X (h^Jl/to/fJl/) 7i/ + y] -15-m 
y-1 5-7^tP-l l-tiA'o-fjL'-l 7, 18, 19, 

16 - [3. 4-t:X (b 'j7J^O^fW 7i/^y] - 1 5 --r** 
1 5 - 7Jl^D- 1 1 - tfAO-f 1 7 , 18, 19, 20-7hyy 

16 - [3, 4-t'T, ( h U 7JU^D>x;U) 7i7 + y] -15-rt + 
1 5 -7)l*a- 1 1 - tf/\'D<;P- 1 7 , 18, 19, 20-7h7; 

;i'7"o^^^7>v>F 2a i7;nx7;k 

16 - [3, 4-fcT* (hU7;WD>r^) 7i7 + y] -i5-m 
1 5 -7Jl^P- 1 1 - t?A'D<;U- 1 7 , 18, 19, 20-7h77 
;U7"P X 7 7* 7 > > F 2 „ •fV7 , oWlX7jk 

1 6 - [ 3 - (FU7KD>fW 7x;+y] -15~7^y-15 
-7JU:tO- 1 1 -tfA'D-f 1 7, 18, 19, 2 0 - f S 7 / ^7°07 
*^7>v>F 2o /flUXfik 

1 6 - [ 3 - ( MJ 7^:*0/x;i/) 7i/+y] - 1 5 -x**^- 1 5 
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- 7)\,-*u - 1 1 - tTAo-f )V- 1 7 , 18, 19, 20-7 : -K^y;i,7°DX 

1 6 - [ 3 - ( HJ 7;U^-n^^;U) 7i/^y] - 1 5 -x^+->- 1 5 

- 7)V^U - 1 1 - tTA*D< JU- 1 7 , 18, 19. 20-fh7>/J^D7 

1 6 - (3 -^;U7x-;U) - 1 5 -f-'^^-->- 1 5 - 7^:*n- 1 1 - 
fcfA'cK;l/-l 7, 1 8. 1 9, 2 0 -rF7 J )\s7°u7,5> y^yyy? 2o * 

1 6 - (3 ->^7i-Jl/) - 1 b-f'^^y- 1 5 - 7;i/^P- 1 1 - 
fc?A*cK;U- 17, 18, 19. 2 0 -fK7yj^ox^^7>y>F jB X 

16- (3-^^7xZJl/) - 1 5~x^>- 1 5 -7)V^u- 1 l - 
tfncK;i/- 1 7, 1 8, 1 9, 2 0-fh7/^7'D73'^7>y>F 2 „ < 

77*0 e^x77;k 

1 6 - [ 3 - ( MJ 7 )l*U 7i-iH - 1 5 -t-'^-^v-- 1 5 - 

7yl^O- 1 1 - tfA'a-f Jl/- 1 7, 18, 19. 2 0-7h7;jl/7'O7,^ 

1 6 - [ 3 - ( MJ 7 )VHru 7 x — JU] - 1 5 -t^*^- 1 5 - 

7)l^ru- 1 1 - tfA'D-T )V- 1 7 , 18. 19, 20-7F7y^7'D7^ 

^7>> ? >f 2o if;nx7;k 

1 6 - [ 3 - ( h U 7Jkto/f;i/) 7x-JU] -15-7^y-15- 
7)V*U- 1 1 - fc?/\*D^JU- 1 7 . 18, 19, 2 0-fh7y;k7*O7^ 

1 6 -7i-Jl/- 1 5 -T"'^t+->- 1 5 -7)l*U- 1 1 - fcfA'D-ni/- 1 
7, 18, 19, 2 0-Th7yjk7 , aX3'^7>y>F 2l) ,* fJH7r 

o 

1 6-7irjk 1 5 -x=*-+->- 1 5 -TJl^n- 1 1 - tfA'n-f ;U- 1 
7. 18, 19, 2 0-fh7y;k7'o75'7'7yy>F 2o ifiUXxJl' 

o 
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1 1 5 -"rJ-^i/- 1 5 - 7 )l^D - 1 1 - k? A' P -f )V - 1 

7, 18, 19, 2 O-t- b7/;P7*D7>7 7'7>->*>F 2u ■fVT'Dt^UX 

1 7 - 7i-Jk 1 5 -f^-^riy- 1 5 - 7)U*D - 1 1 - tfAcKJU- 1 

8, 19, 20-h'jy;^a7^^7>y>F Jai ^fiUXfJk 

1 7 - 7i-ik 1 5 -7 r *4-*>- 1 5 - 7 )V*U - 1 1 - e/\'D< 1 
8, 19, 20-h l jy^7'DX^^7>y>F 2 „ IfJUXf^. 

1 7 - 7i-Jh 1 5 -x^+->- 1 5 -7)l*n- 1 1 - kfA'cK JU- 1 
8, 19, 2 0 - h 'J /;i/7°OX^7*7>^>F 2a -f V 7*o fcf JH^rik 

5-7J^D7'DX^ , 7>y>F 2o 1, 9~77h 

>. 

5-7^tD7'DXi'^7>y>F 2( 1, 11-77 

h>. 

16 - (3. 5-->*7D07x/*v) -15 - 7** v - 1 5 - 7 ^ * O 
-17, 18, 19, 2 0-fh7y^7"DX^y7>y>F 2( , 1, 9-7 
7 h>. 

16- (3, 5-y^DD7xy^y) -1 5-f'^y- 1 5-7J^o 
-17, 18, 19, 20-f h7/^7*07^^7>yyF 2n 1. 11- 
77 h>. 

16- (3, 4-y^DD7iy + y) - 1 5-7^^- 1 5 - 7;U3"D 
-17, 18. 19, 2 0 -7 h7/ ;U7*DX7 7'7>->'>F 2o 1. 9-7 
7 h>. 

16- (3, 4-y^D07i;+y) - 1 5 - ft^y - 1 5 - 7i^D 
-17, 18, 19, 2 0 -7 h7/^7*DX77*7>->*>F 2o 1, 11- 
7 7 b>o 

16 - (3-7DD7xy+-» -15-ft : t : y-15-7J^D-17 
, 18, 19, 2 0 -7 h 7/ ;U7*n7v^7*7>> f >F 2 „ 1. 9-77h> 

o 

16 - (3-7DD7x7*f>) -1 5 -t-'^+v- 15-7;^o-17 
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. 18, 19, 20-fh7y;^DX^^7>y>F 2c 1, ll-y7b 

16 - (3. 5-y'7JWD7i/4y) - 1 5 -7** is- 1 5-7)1* 

□ -17, 18, 19, 2 0- fh7;;i/7 , OX^7*7>-/>F 2(1 1, 9- 
77 h>. 

1 6- (3. 5 -y7j^D7x7+y) - 1 5 -7**^- 1 5 -7)1* 

□ -17, 18, 19, 2 0- jh7y^7'D75'y7>y>F 2u 1. 11 

1 6 - ( 3 , 4-y7JWD7i^y) - 1 5 -=r** : s- 1 5 -7)1* 

□ -17, 18, 19. 2 0 -7- hz> J )V7°UX5> if ? >'J>Y 2a 1, 9- 

16 - (3. 4-y7;WD7xM-» - 1 5 - 7*7 '> - 1 5 - 7 Jl< * 

□ -17, 18, 19, 2 0 -7 h7;^7'nX^^'7>y>F 2o 1, 11 

1 6- (3 - 7iWD7i^y) - 1 5 -7*7 is- 1 5 -7;U*D- 1 
7, 18, 19. 2 0-fh7;il'7 , O7>5'7'7>y>F 2o 1. 9-77h 

16- (3-7i^D7iMy) -15-ft^y-15-7iWD-l 
7, 18, 19. 20-Th7yjP7*OX^y'7>y>F 2( , 1. I 1 - y 9 
h>. 

1 6 - [ 3 , 5 - fc'X ( h U7MD/^) 7i/ + ->] - 1 5 -x** 
v- 1 5 -7)l*U- 1 7 , 18, 19. 2 0-fh7/il'7'n7>^y7>y 
>F 2o 1, 9-77 h>„ 

1 6 - [ 3 , 5 - £7. ( h U 7)1*0*7)1) 7i/ + y] - 1 5 --rtf* 
->-15-7JWo-17, 18, 19, 2 0- fh7;^7 , nX^^7>y 
>F 2o 1 , 1 1 -7? h >o 

16 - [3, 4-h'X (h'J7^a^^) 7i^y] 
•>-15-7J^D-17, 18, 19, 20-fh7;^7 , DX^^7>y 
>F 2o 1, 9-7^1- >o 
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16 - [3, 4 -t'X (h^JWD^fjl.) 7i/ + y] -15-ft + 
y-15-7Mo-17 r 18, 19, 2 0 - x h 7 / ^7°D 7. ^ 7* 7 > : J 

>f 2o i , n-7n>. 

1 6 - [3 - ( h «J 1 )\s-*u*=f-M 7x/ + ->] - 1 5 -x**v- 1 5 
-7JWD-1 7, 18, 19, 20-fF77 ;l/7°D X 7 7* 7 > v > F 2 „ 1 
, 9 -77 h>o 

1 6 - [3 - ( MJ 7;l/^0/x-;U) 7 x + - 1 5 -x^ + i/- 1 5 
-7Jl/*D-17,18, 19.2 0-fh7y^7DX^^7>y/F 2o 1 
. 1 1 - 7^7 h > 0 

1 6 - [ 3 - ( MJ yjl^-n 7x-;i/] - 1 5 -xtf+v- 1 5 - 

7MD-17, 18, 19. 2 0- fh7;;i/7 , DX^^7>y>F 2(1 1 

, 9-7^7h>„ 

i 6 - [ 3 - ( MJ 7;u;tD^x;u) 7x~;u] - i 5 -x^+s^- 1 5 - 

7MD-17, 18, 19, 2 0-fh7/Jl'7'o7^i7'7>y>F 2o 1 
, 1 1-77 h>o 

1 6-7il^ - 1 5-f - 1 5 - 7iWD - 1 7, 18, 19, 2 

0-fh7;^7'n7x^^7>y>F 2 „ 1, 9-77h>. 

1 6-71-^- 1 5-ft+v-l 5-7JWD - 1 7, 18, 19, 2 
0-fh7y^7'D7l^7'7>y>F 2( , 1. 1 l~77h>. 

1 7-7i^- 1 5-f^y-l 5-7JWD - 1 8, 19, 20 - h 
l j;^7'D7^y'7>y>F 2o 1, 9-77h>. 

1 7-7x-Jl'-l 5-ft+y-l 5-7JWO-1 8, 19. 20~h 

u y;i-7°DX^^7>v>F 2o 1, n-7n>. 

16 - (3, 5-y;7DD7iy + y) -15 -x 1 5 -y)l^ra 
-17, 18. 19, 2 0-fh7/^7DX^7'7>y>F 2() . 

16 - (3. 4-y^DD7i;4 : y) -1 5-x:t*~>- 1 5-7)l*u 
-17, 18, 19, 2 0-f h7/;l'7'DX3'^7>y>F 2o . 

16 - (3-7DD7i; + y) -15 -x^^->- 1 5 -7JP^*D- 1 7 
, 18, 19. 2 0-7h7/il'7 , D7^^7>y>F 2a . 
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1 6 - (3, 5-y7MD7x7+y) - 1 5 -x**->- 1 5 -7 

□ -17, 18, 19. 20-fh7^1'7'DX^^7>y>F 2n . 
16- (3, 4-y7JW07i/ + y) -1 

□ -17. 18, 19. 2 0- fh7/^7 , DX^7*7>y>F 2o „ 

1 6 - (3-7WD7x;+y) - 1 5 -x^^->- 15-7MD-1 
7, 18. 19. 20-f h77il'7 , o7^7>y>F 20 . 

1 6 - [3, 5 - t'X ( HJ 7x/>->) - 1 5 --rtf* 

y-15-7i^D-17, 18, 19. 2 0 - f h77^7'OX^y'7>y 
> F 2 „. 

16 - [3. 4-t:7. ( HJ 7Jl^n*xJU) 7i;+y] - 1 
y-1 5-7iWo-l 7, 18, 19, 2 0 - f h 7 J )V7'u 7 S 9 ? 7 > x 

^F 2o" 

1 6 - [3 - ( h 'J7^0^fJl/) 7i;+y] ~ 1 5 -T-' 1 5 
-7WO-17, 18, 19, 20-f h7>/^7 , DX^y7>y>Fj,. 

16- (3-/^7i-iI/) -15-my-15-7UD-17, 
18. 19, 2 0 -fh7y^7*nx^y , 7>y>F 2a . 

1 6 - [3 - ( h U 7JU^n^^;U) 7x-JU] - 1 5 -x 1 5 - 
7JWD-17, 18, 19, 2 0- fh7y^7"DX^^7>y>F 2B . 

16- 71-^-1 5-7;WP-17. 18, 19, 2 

0 -fh7/il'7'n7N^y'7>y>F 2fl . 

17- 7i-^-15-T^y-15-7JVtn-18, 19. 20-b 

•jyjl'7'oX^^7>y>F 24 . 

1 5 -x^*^- 15-7MD-13, 14-yhH07 , D7>^y*7>v 

16 - (3. 5-y^DD7i/^y) -1 S-ft+x-l 5-7^*D 
-13, 14-ytFD-17, 18. 19, 2 0-fF7y^7'o7,^7'7 
> v > F 2 „ o 

16 - (3, 4-y'^DD7i; + y) -15 -x^x- 1 5 -7;U^p 
-13. 14-ytHD-H, 18. 19, 20-fh7y^7'aX^'7 
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16 - (3-^DD7i/ + /) -15-Tt+y-15-7WD-13 
, 14-/kh'D-17, 18, 19, 20-rh7y^7 , oX^'7>y> 

F 2 £1 0 

1 7 -7i-jh 1 5 -x^+~>- 1 5 -7)\,-tU- 13, 14-y'th'D 
-18. 19, 2 0 - h 'J y;^DX^^7>y>F 2o . 

16 - (3, 5-y^DD7i/ + y) - 1 + 1 

-3-m-17, 18. 19. 2 0-T-h^yjU7°a7.^i7'^>->*>F 2u 

o 

16 - (3, 4 - v^QD7jiy + -» -1 5 -5* 1 5 -7)lifu 

-3-m-17. 18. 19. 2 0-fh7y;i/7 , DX^^'7>y>F 2o 

o 

16 - (3-^DD7i;ty) -15-ft^y-15-7Jl/tD-3- 

18, 19. 20-fh7;;^DX^^>y , >F 2e . 
N - * * >X;b^-;i/- 1 6 - (3, 5-y^D07x; + y) -1 5-f 
-**ri/- 1 5 -7 1 7 , 18, 19. 20-fh7^^nX^^7 

>v>f 2o a;u#*-tJ-5 k. 

>Z)l*s-)l- 1 6 - (3, 4-y^DD7i^y) -15-f 
t+y-1 5-7JWD-17, 18, 19. 2 0 - x h ^ 7 ;U7°n X ^ ^ 

N-^^ >7.;U^-;U- 1 6 - (3-^OD7i/^y) -15-fttv 
-15-7MD-17, 18. 19. 20-fh7/^7 t DX^^'7>y*> 

f 2o h\ 

N-^^>7W-J1.-16 - (3, 5-y7MD7i/^y) -15- 
x^-^Sy- 1 5 -7A*n- 1 7. 18. 19, 2 0 - x h 7 / ;U7°n X ^ ^ 

N- >X;i/^-;U- 1 6 - (3, 4-y7WD7i'>' + i/) -15- 
ft+y-1 5-7WD-1 7, 18. 19. 2 0 -fh7/Jb7*D7^7' 
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N-^>XJ^-Jkl6- (3-7WD7x^y) -15-f* + 
•/-15-7JWD-1 7, 18, 19. 2 0-fh7;^7°O7^^7>y 
>F 2o H. 

-15-f**'>-15-7WD-17, 18, 19, 20-fh 

N-/^>^Jl/*-^- 1 6 - [3, 4-t*Z (h'J7J^D/5 : il') 7x 
y+->] - 1 5 -x^+v'- 15-7MD-17, 18, 19. 20-rh 
7/Jl'7 , D7,^'7>y>F 2o F. 

N _ >x;U^-;U- 1 6 - [3- (h'J7J^O/f^) 7x/^y] 
-15-rt^y-l5-7^0-17, 18, 19, 20-fh7/il'7' 

N-^^>x;i'*— ;u- 1 6-7i;^y-l 5 -x i 5 -7;u;t 

□ -17. 18, 19, 2 0-rh 7 y^7'oX^y'7>y>F 2o 
tf^ Ho 

N-*^ >7JU*:=JU- 1 6 - ^71^^) -15-ft + v- 

15-7JWD-17, 18, 19. 20-fh7;^7'DX^i/ 7 >y/F 2 

N-^^>7W-^-16 - [3- (hU7J^P^^) 7i-iH " 
1 5--7^*S/- 1 5-7JU*0- 1 7, 18, 19, 20-fh7/^7 , O 

N-^^TJU*-^- l 6-71-^-1 5 -f i *=f'->- 1 b-7)V*U 
-17, 18. 19, 20-fh 7 ;iV7'PX^y , 7>y>F 2o 
S Ho 

N-^^TJU*-^- 1 7-7X-JU- 1 5 -x^4->- 1 5-7;i/*0 
-18. 19. 20-h'j;;i'7*n7^^7>y>F I , ^M+t$F. 
ftfc, (1) T^$n5^77i7'DX^^7>y>WI^^ 
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. 0 0 1 -5 % (w/v) . *?£L< ttO. 01-0. 5 % (w/v) <D*><D 

&ibi isi~»iai^ifi-rn««fc 

tf^tt£&l«T£fca&0 + M#©£j*W"£&g , #J7~ 1 Ofc<fctf0ill 6-2 
0te5£ (1) T£3tt*£:7!y$:7 r DX*^7>v>If»tt£&fc0iT-&S. 
«s| 2 ltt^^WEilOKfflfijgWTffeS. #J2 2(« (1) 

o 3^*3. RTl:*^TTHFIifh7tHo77>*l>"5. 



WO 98/12175 PCT/JP97/03236 

44 

[«1] 

7 - [ (1R, 2S, 3R, 5S) - [2 - ( t - 7 f> U 

*->) /f^-5-th'n + y-3 - (2-fh7th'Dh°7^^^y) ] 
=y^U^y^)V\ ^^r- 5 -X>&^;KZ)£fifc. 

(IS, 5R, 6S, 7R) 7- (2-fh7kFo^7Z 

)V^^r'y) - 6- (t-y^y/^y'Jmy) [3. 3. 0 

] *£?>-3-:*> (3. 7 1 g) (Oh;H> (30ml) f§«!(C - 78t 
Tf^y^W^SZ^AkH'JHWhJU^ai (1M, 12ml) 
A, 3 0#M8t#Lfc<&5, telnft^fcjjnAHmx^UTll&fflLjt. 

4 -^^^^v-y^^ h U 7i'MX*-')A7 , D = H (17. 7 g ) (75 
THF (16 0ml) Sffltt^* »J A t-7'F + yH8. 98 g £finx.^ffi 
T ll$|B1tt#Uifc. Cint3±ia^^ h-;UMTOTHF (20ml) 
JJDA.. 1ST' 1 mrmmftLTzo #£Jjn;lT£j££#jtU 7kmzmii£Lfz<D 

t -y^JM^UX-xJUTJitjffiL. m££S£L#)U*>&M$8 . 
1 1 g£t#£. 

f#£>*lfc?j;U#>£8 . 1 1 g (D^/^X^** v H (100ml) 
(Cx-f V7'o kT^X^I/T^ > 1 5 m 1 . 3-M^>10ml ZMa. 1 
Jt#Lfc. 7fc£ft]a.^*U-> : fifcKx^;U (1 : 1) TtttHL, 1/ *) 1i ¥ )V tl 
?J±>7U-?V>/7 7<< (A^1t>/SliIf^3 0/l-5/l) TttHIL. 
«IHt£%3 7. 3 1g (IR3U3%) 

'H NMR(CDCI 3 ) : 5 0. 03 (s, 6H), 0. 88 (s, 9H). 1. 5-2. 5(m, 1810. 3. 5-3. 6(m. 2H). 3 
. 66 (s. 3H), 3. 7-3. 9(m. 2H). 4. 1-4. 2(m. 2H). 4. 69 (m, IH), 5. 3-5. 4 (m. 2H). 
[«2] 

7- [ (1R, 2S, 3R, 5S) - [2-kHa + y/f^-5-7th 
*~>-3- (2-jh7th , De7-my) 3 ->£d^>^>IU] 's + lt- 

5 -x^/^Ko^sfc. 

mT£j£Lfc->'J^X-fJU2. 0 1 g^eUy>8mll:iiL> 
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± h 'J ^ATK«Lfc. ilffi*ttESiLT2. 4 1 g07tf - h^Ufc. 
THF 1 5m 1 (I$8?U x h 7 >^ - ^A7^t U K (1M TH 

F®m> 9. 5 4m I) £iaAgflTl 8P#MJi#Lfc. i&*?gf£, ^j^A^n 
C\*U->/imx^;U5/l - l / l ) TfflfiL. «H^^«5 
1 . 5 4 g (iR^9 1 %) fcftfc. 

'H NMR(CDC1 3 ): <5 1. 5-2. 4 On. I8H). 2. 04 (s. 3H). 3. 5-3. 6 (in, 2H), 3. 67(s, 3H). 
3. 8-4. 2(m, 3H). 4. 55-4. 71 (m. 1H). 5. 04 (m. 1H), 5. 37(m. 2H). 
[0J3] 

7- [ (1R, 2R, 3R, 5S) - [ 2 - )V - 5 - 7± b * - 3 

- (2-fh7tHPti7-JW+-» ] ->^a^>^;i/] '\*U"-5-x> 

W2T^Lifc7JI/3-;H . 5 2gl:^>f>3 0mL tf'Jv>0. 6 
8ml, bV7fr-*n&&0 . 0 8 8ml. i> * ^)V7s)Vt^ v K 9 m 1 . y 
i/*7U<\*r*/)Vh)\,# : J'( =• H 3. 3 7g£iJQ*fc. 1ST 3 B#p B m# L . jg 
»LT*gtt£l$^fc05SftX3\>UTifc-3fc. 7k£jfjDx.. il»X^;UTj*tti 
U |gfliI«LT7;Pft Hftfi«2 gSftfc. 
[«4] 

16- (3-/f^7i;W -1 5-f^+y-15-^ + V-9-7t 
5^-11- (2-fh7t H n fcT^XJU) -17, 18. 19, 20-fh 

*3N^HJ£A (6 0 %^^4>t>«[, 8 5mg) CO 1 , 2->7h*yl 
(85ml) !K»ifcK:*?&T2 -**7- 3 - (3-^fJl^7i^) 7* 
□ tr^tf* f-^ ( 5 4 8mg) ©1, 2 h*->X*> (36 

ml) 8«£Ja;L&. m#Mtt#Lfc©-5, 0!) 3 TMlt7^fk H (2g 
) Ol, 2-^h*yI^> (36ml) JSttfclJDAfc. Mtl 2P#p B lJf 

A^D7h^77^ (^\*-t>->/Smx^;U3/ 1 ) TttSU fiU§ffc&4&0 

. 9 6 g£f#£„ 
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'H NMR(CDCI 3 ) : <5 1. 3-2. 8(m. 24H), 3. 2-4. Km. 5H), 3. 66 (s. 3H). 4. 45(m. tH). 
5. 06(m. 1H), 5. 19-5. 36(m, 2H). 6. 26 (m. 1H), 6. 78(m, 1H), 7. 0-7. 2(m. 4H). 
[#J53 

(15RS) -16- (3 -*3^7x-;U) - 9-7tf ^- 1 1 - (2 
-•T h7t FU -17, 18, 19, 20-fh7;^DX^^ 

^>i/>F 2<I p^HJWKB^Jfc. 

W4t^l/fei; > (8 1 5mg) <D*^/-;U (3 0ml) = 
<f[fb-fe»J^A7 7Kft«5 8 6 8mg£jto;Lfc. - 7 8 "C Kft£P Lfc <D% , ?Jcfcfl: 
*^$th'J^A8 8mg^*DA3 0 #ffl8t# Lfc©^ fiSfoMtrrtlca^ 

3/1) T«8!L. «JBft£ttO. 8 0g£f!|fc. 
'H NMR(CDC1 3 ) : 6 1. 4-2. 6 On. 2510. 2. 70-2. 88 (m. 211). 3. 34-4. 04 (m. 3H). 3. 66 
(s, 3H). 4. 35 (m. 1H). 4. 59(m. 1H). 5. 04 (n. 1H). 5. 26-5. 38 (m. 2H). 5. 49-5. 78 (m, 2H 
). 7. 0-7. Z(m. 4H). 
[«6] 

(15RS) -15-ft+y-15-7Jlto-16 - (3->fJl/7x 
x;U) - 9 -T-k^Jl- 1 1- -17. 18. 

19. 2 0- f h7y^7 , n;^^7>y>F 2B ^xxf;i/©^fi!c. 

0iJ5T&/&L7c7;H3-;U ( 1 0 3mg) <Dt£<t*^U> (10ml) &j$ 
fc» *;U3h«J yit)l/7 7hU 7;U*'J Kl32mg£-7 8 rTflDAfco 1 

&2a-?b?77j (^*v>/m®x?)i 5/i) t««u «j8^^<» 

8 9mg^ifc, , 

'H NMRCCDCi 3 ) : <5 1. 4-2. 6(m. 24H). 2. 8-3. I (m. 2H), 3. 3-4. 0(m. 3H). 3. 65 (s. 3 
H), 4. 55 On. 1 H) . 4. 9-5. 4 On, 4H). 5. 56-5. 78 (m. 2H). 7. 0-7. 2 On, 4H). 
,9 F NMRCCDCI 3 ) : - 1 7 1 _ 4(a). -170. 4(m). 
[M 7 ] 

(15RS) -1 5-ft+y-l 5-7JUD-1 6 - (3-^^JU7x 
=.)U) -9-7tf;l/-17, 18, 19, 2 0 -7- V 7 / u 7s9 V? y 



WO 98/12175 



PCT/JP97/03236 



47 

M6T&/&L>t7;U:*U h* 7 2mg*^y-^2m 1 iCjgtfL. p - h )V 

i>*;p*>8^-*fn«5 3mg£2j|]A. £fiT2israJ£#Lfc. fi&ftifiW*£ 

'H NMR(CDCla) : <5 1. 5-2. 5 (m, 19H), 2. 83-3. 1 2 (m. 2H). 3. 65 (s. 3H), 3. 79 On, IH 
). 4. 9-5. 8(m. 6H). 6. 9-7. 2 On. 4H). 

,9 F NMR(CDCI 3 ) : - 1 7 1 . 6(d). -170. 90n). 
[W8] 

(1 5 RS) - 1 5 -9** : y- 1 5 -TJUifrD- 1 6 - (3 -/fJl^7x 
18. 19, 20-fh7;i^P^^7>y>F 2o * T 

m 7 T&J&L£7-feT-- h (6 5mg) (D * ? J—)V (1 . 7ml) mWz 
28%tMJ^A/ h^-> V / J ■ 0 7 4ml ^tK^TSpA. 

y'J*^7A^D7h^77^ (^*lJ->/Bt^X^,lU2 / 1 ) Tit 
m{sWM\t%®4 9mg^fc. 

'H NMR(CDCI 3 ) : <5 I. 4-2. 5 On. I7H). 2. 84-3. 07 (m. 2H). 3. 66 (s. 3H). 3. 90 (n. IH 
) . 4. 1 7 On. 1 H) . 5. 06 On. I H) . 5. 37 (m. 2H) . 5. 50-5. 68 On. 2H) . 6. 97-7. 30 On. 4H) . 
,9 F NMR(CDC1 3 ) : - 1 7 1 . OOn). -170. 60n). 
[01 9 J 

(1 5RS) - 1 5-x**->- 1 h-7)\,*U- 16 - [3- ( K U 7 )V 
tn^^)V) 7xx;i/] -17, 18. 19. 2 0 -x h7 S )l7°n7,$ >/? 
>v>F 2o ^^X^f^C^lS. 

M3T~&f&bfz7 - [ (1R, 2R. 3R. 5S) - [ 2 5 - 
7-irh*v-3- (2-7h7kFnlf7-M+y) ] y^D^yfJH ^\ 
*+J-- 5 -X>&*^;U£ 2 -:t*7- 3 - ( 3 - H U 7 JU^" □ * 3^1/) 7x 
-;U7*ot:^*X*>K> ? ^^;U«fcO. #J4. #]5. #J6. #|7&cJ:W]8£ 
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'H NMR(CDCI 3 ): <5 1. 4-2. 5 (m. 14H). 2. 9-3. 2 On. 2H). 3. 66 (s. 310. 3. 93(m. IH). 
4. I9(m. IH). 5. 08(m, IH). 5. 3-5. 5 (m. 2H). 5. 55-5. 70(m. 2H). 7. 35-7. 60(m. 410. 

,9 F NMR(CDC1,):-I72. i (m), -1 71. 7(m), -63. l(s). 
[0H 0] 

16 - (3, 5-y^DD7xy + y) - 1 5 -f^y- 1 5 
-17. 18, 19, 2 0- 7h7;^7'DX^^7>y>F 2 „ ^fy^Dt: 
)VX.7,7-)l<D£j$. Q 

M3T&f$.Lfz7 - [ (1R, 2R, 3R, 5S) - [ 2 - a 5 - 
7th + y-3- (2-fh.7tHDlf7iM=lr-» ] ->^a^>^;p] a, 
5 -X>g?^5 1 ;i/<h^/7 c ^ [3- (3. 5-^DD7i/ + y) - 
2 -^-+V-7 , D ^7.^-7"- h «t 19 > #J4. flSJS. #16. ^J7*5J;WJ8 

ilsJ^ULT, $b!3 1 5 7 A#KLT«8PGF 2a <7)*?;Px 
^rJl'^fiELfc. :©^^H^ri^ 1 N NaOHTJn7k#fl¥L;fcf£, f#bft 

'H NMR(CDC1 3 ): <5 1. 23 (d. J = 6. 4Hz. 6H). I. 57-1. 75 On. 3H), 1. 84 (d. J = 1 3. 7Hz. 
IH), 2. 07-2. 46 (d. 8H). 4. 00-4. 06 (n. 311). 4. 10-4. 22(m, IH), 4. 79-5. 04 On. IH). 5. 
13-5. 280n. IH). 5. 37-5. 42 (m. 2H). 5. 70 (ddd, J=6. 3, 12. 2. 15. 6Hz. III). 5. 84 (ddd. 
J = 2. 9. 8. 8, 15. 6Hz. 110. 6. 83 (d. J = 2. 0Hz, 2H), 6. 98(1. J = 2. 0Hz. 110. 

,9 F NMR(CDCI S ) : -1 80. 4 On). 

im 1 1 1 

(IS, 5R, 6R. 7R) - 2 7 -^>V^( v- 6 - [ 

(IE) - 4- (3, 5-y7DQ7i/ty) - 3 - V - 1 - 7*t" - )l 
) -fy^D [3. 3. 0] *^?>- 3 

7k^Hfc3f- h 'J (6 0 %££ ft] + # St, 8. 0 2 g) ©TH F (lOOOm 
1 ) Si»tt»C3k?&TtC2 -^-^V- 3 - (3, 5-y7DD7iy + y)"-7' 
□ fcf;U*^7tx>Kv/^;i/ ( 7 O . Og) ©THF ( 7 5 0 m 1 ) mm&liUk. 
fc. l^m^bfc^. (IS. 5R, 6R. 7R) - 6 ;U- 7 

2 t*->? □ [3. 3. O] ^£?>-3-;t> ( 
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52. 4g) OTHF (750ml) mm^M^tz. OtTl^fsl. 

mmwL. K^^iD^TpH<&5~6{zpgL^m. 7jc(ca^\ smx^ju 

^'7 7^ (^^//U^X^l/ 2/1-3/2) TMSiL. ^^fb-&#!5 
3. 4£t#7c. 

'H NMRCCDCI 3 ) : <5 2. 31 (ddd. J=2. 0, 4. 9, 15. 6Hz. Hi). 2. 51 (m. IH). 2. 65 (d t. J 
=6. 5, 15. 6Hz, IH). 2. 87-2. 98 (m. 3H), 4. 67 (s. 2H). 5. II (dt. J = 2. 0. 6. 5Hz, IH), 5. 3 
5(m. IH). 6. 54 (d. J = 1 6. IHz, IH), 6. 77 (d. J=2. 0Hz. 2H), 6. 92 (dd. J = 7. 8. 16. 1Hz. IH 
), 6.99(1, J = 2. 0Hz. IH). 7. 45(m. 2H). 7. 60(m. IH). 7. 98 (m, 2H). 
[«12] 

(IS, 5R, 6R, 7R) - 2 -Th^-tl-- 7 -^> 4 /Y;U^+->- 6 - [ 
(IE, 3S) - 3- tHn + y-4- (3. 5-y^DD7iy + y) -1 
-Zf"r~)V] -Mi/ZU [3. 3. 0] *9 9 > - 3 - :t><7)£f& 

«1 1 >5 3. 3 gSr&ffc^l// (250ml) - J 
-)V ( 5 0 0ml) USmmzmML, HMtU^A/ Tkft&l 6. 8 5 g 
SrlJOAfc. - 7 8t;K&£!lL£:(7)*,. 7K^fb^^^^ h U £ A 3 . 4 lg^JU 
7L2. 5 i^Jt^L lNli^iiTpH$:3iItL/:i, -ii 

filLy'J^yMyA^OTh^'^^ C\*tJ->/»&x^;U 3/2) 

'H NMR(CDCI 3 ) : 6 2. 27 (ddd. J = 2. 0. 5. 9. 15. 1Hz. IH). 2. 52 <d, J = 1 6. IHz. IH). 
2. 63 (dl. J=6. 8. 15. IHz, IH). 2. 7-2. 9 (n. 3H). 3. 76(dd, J=7. 3. 9. 3Hz, IH). 3. 90 (dd 
, J=3. 4. 9. 3Hz. IH). 4. 50 On, IH). 5. 07 (dl. J = 2. 0. 6. 3Hz. IH). 5. 28 (dd. J = 5. 9. 12. 2 
Hz. IH). 5. 70(dd. J=5. 4. 15. 6Hz. IH). 5. 80 (ddd. J=0. 97. 7. 8. 15. 6Hz, IH). 6. 74 (d. 
J=2. 0Hz. IH). 6. 970. J=2. 0Hz, IH). 7. 44 (m. 2H). 7. 57 (m. IH). 7. 99 (n. 2H). 
[« 1 3 ] 

(IS, 5R, 6R. 7R) - 2 7 - ^ > VW ;U** v - 6 - [ 

(IE, 3R) - 3-7)V-*U- 4- (3, 5-y^OD7i7+y) -1- 
7*tZJH -M'sOU [3. 3. 0] t^^>-3-t>CO^(i]c 
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mi 2T^L^7;m-;n 9. 2 gnmtt^isy (soomi) mm 

A^D?^'77^ ( / \^1t>/S^^X^;U 3 / 1 ) TftSL^Sfk^ 1 
2. 5g^fc, 

'H NMR(CDCI 3 ) : (5 2. 3-3. 0 (m. 5H), 4. 00 (m, 2H). 5. 08-5. 31 (m. 3H). 5. 73-5. 88 
(m. 2H). 6. 74 (m. 2H). 6. 97 (m. 1H). 7. 42 (m, 210. 7. 56 (in. III). 7. 96 On. 2H). 

"F NMR(CDCI 3 ) : -182. 8 (m). 
[09 1 4 ] 

(IS, 5R, 6R. 7R) -2-m-7-kHD + y-6- [ (IE 
, 3R) - 3 - 7)\,*n - 4 - (3. 5-y^DD7iy + y) 
;U] -k'v^D [3. 3. 0] *ir*>-3-7t><D£i& 

Ml 3T6l«Lt7WJ H 1 2. 5 g£**/-;H 2 Om I l3gL, 
^*'^A3. 0 4gSM. ilT^PSSIjtttfliLt. 2NMT'PH^7 
Sg»CLfc^**ADA. Sf&x^UTttiiJLfc. y'J*y^7A^D7h^ 

(^\+it>/^^x^^ 3/2 - i /3 ) T'mmLmmik£®i9 . i 

'H NMR(CDC1 3 ) : <5 2. 00(dd. 2. 7. 6. 6Hz. 1H). 2. 43-2. 82 (in. 6H), 4. 03-4. 1 2 Cm. 
3H), 4. 95 On. 1H). 5. 13-5. 29 On. IH). 5. 70-5. 84 On. 2H). 6. 82 On. 2H), 6. 98 On. IH). 
,9 F NMR(CDCI 3 ) : -182. 4 On). 
IW 1 5 ] 

(IS, 5R, 6R. 7R) -2 3, 7-ytKn + y-6- [ 
(IE. 3R) - 3 - 7)V*n - 4 - (3, 5-y^DD7iy + y) -1- 
7"t"X;U] [3. 3. O] 

f!ll4T'&J*Lfc (IS. 5R. 6R. 7R) - 2 -t+f - 7 - t Fo + 
->-6- [ (IE. 3R) - 3 -7;i/:*a- 4 - (3, 5-/^DD7iM 
v) -l-7f-JH r 3. 3. 0) *99>-3-*> (9 . 6 

g) ©THF (250ml) JgjftJc:- 7 8tT'->W y^^T^S ->7At K 
UHON;H>»« (1M, 9 7ml) £Jn*. 1 mr$tftWLtz(D±>. ?K ( 1 
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5 0ml), 1 (150ml) fcSOa.KKX^Til&ffi Lfc. 

'H NMR(CDC1 3 ) : <5 I. 99-2. 83 On. 8H). 3. 92-4. 10(m. 3H). 4. 63 (n. 1H). 5. 14-5. 
27 On. 1H). 5. 56-5. 86 On. 3H). 6. 82 On, 2H). 6. 99 On. IH). 

"F NMR(CDCI 3 ) : -181. 1 On). 
[0»J 1 6] 

16 - (3, 5-y^DD7i; + y) - 1 5 - x** v - 1 5 - 7 )l* □ 
-17, 18. 19. 2 0 — t* h7/Jl'7 , D7^^7>y>F 2o 'fV^oe 

4 + h »J 7x-JU*Z*- r 7A7*D S K 4 4 . 0 g OTH 

f ( 5 o o m i ) mmmiz ts >j o a t - 7' h * -> k 2 2 . 3 g &mz.&m.T 

1. 5l$ffli*#Lfc. m 5T£j*Lfc7? h-;PffiS&9. 4 0 g0THF 
(10 0ml) SiDA, ^?ST* 1 4B$ffliJI#Lfc. 7jc&iD;iTjEJS£f?it L . 

. 9 0 g<7)7ir h> (5 0 m 1 ) JMlC ->*71f t* v£ o«7>x-fc> 1 1 . 7g 
, 2 -3- K7*PA*> 1 4. 2g£iD;l3. SmmtitftLfzo m&7k*1)U?Lm 

/3) nnmLtz, mM<t&vo4. ig*»t. 

'H NMR (CDCh) : <5 1. 23 (d. J=6. 4Hz. 6H). 1. 57-1. 75 On. 3H). 1. 84(d. J = 1 3. 7Hz 
, 1 H) . 2. 07-2. 46 On. 8H) . 4. 00-4. 06 On. 3H) . 4. 1 0-4. 22 On. 1 H) , 4. 99-5. 04 (m, IH). 5 
. 13-5. 28 On. IH). 5. 37-5. 42 (m, 2H), 5. 70(ddd. J=6. 3. 12. 2. 15. 6Hz. IH). 5. 84(ddd 
, J=2. 9. 8. 8, 15. 6Hz, IH), 6. 83 (d. J=2. 0Hz, 2H),6. 98(t, J=2. 0Hz. IH). 

I9 F NMRCCDCI 3 ) : -180. 4 On), 
[fill 7] 

( 1 5 R S) - 1 5 -x^-^v- 1 5 -7)[,-tn- 1 6-'[3-^Wi 
-JH -17, 18, 19. 20-f h7;j|/7'DX^^7>y>F 2u 
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(IS, 5R, 6R, 7R) - 6 = 7 -^> 4 /<;u^-+ v - 2 - 
fx £D [3. 3. 0] *{7?>- 3-*>t2-**FV - 3 - (3 

'H NMR(CDCIa) : a 1. 4-2. 5 On. I7H), 2. 84-3. 07 (m, 2H). 3. 66 (s. 311). 3. 90 (m. I 
H). 4. 17 On. IH). 5. 06 (m. 1H). 5. 37 On. 2H). 5. 50-5. 68 On, 2H). 6. 97-7. 30 On. 4H). 
,9 F NMR(CDCla) : -1 71. 0(b). -170. 6 On). 
[W18] 

( 1 5 R S) - 1 5 -x^+->- 1 5 -7)l,*n- 16- [ 3 - (hU7^ 
•tu*T)l) 7iZJH -17, 18, 19. 20-rh7/i^DX^'7 
>v>F 2o ^fJUXfil' 

(IS, 5R. 6R, 7R) - 6 7 VW ;i^*->- 2 - 

[3. 3. 0] 9 >- 3 -*>t 2 -^7 - 3 - [3 
- (h'J7J^o^fjl/) 7i"JH ynt?;u*x^>K> ? /5 L ;u«fcO, Wi 
l~il 7 £mmzLT&m<t&to&£l&LTz. 

'H NMR(CDClj) : 5 1. 4-2. 5 On, 14H). 2. 9-3. 2 On. 2H). 3. 66 (s. 3H). 3. 93 On. 1H) 
. 4. 19 0b. IH). 5. 08 On. IH). 5. 3-5. 5 On. 2H). 5. 55-5. 70 On. 2H). 7. 35-7. 60 On. 4H). 
,9 F NMR(CDC1 3 ) : -172. 1 On). -171. 7 On). -63. I (s). 
[0>J 1 9 ] 

(15RS) -16 - (3-^Da7i/ + y) -15 1 5 - 

7KD-17, 18. 19, 20-fh7/il'7 , D7^y7>y>F 2(1 -f 

m3T'£f&Ltz7 -[ ( 1 R, 2R, 3R, 5S) - [ 2 - ^ ;i/ - 5 - 7 
+ (2-fh7t:HDlf7-il't+y) ] oH>^;H/\+it 

-5-I>l!/fi^y/fJK3 - (3-7nD7i74 : y) -2-^ + 77' 

'H NMR(CDC1 3 ) : 5 1. 22 (d, J = 7. 3Hz. 6H) . 1. 5-2. 5 On. 1 210 . 3. 9-4. 2 On. 4H) . 5 
. OOOn. IH). 5. 1-5. 3 On. IH). 5. 40 On. IH). 5. 65-5. 90 (m, 2H). 6. 81 On, IH). 6. 9-7. 0( 
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m. 2H). 7. 20(t. J=8. 1Hz. 1H). 

,9 F NMR(CDCU) : -180. 5 On). -180. 9 On). 
[W2 0] 

1 6-7x/* -> -15 - f-'-t^r -> - 1 5 - 7 JU* □ - 1 3 , 1 4 - v t K 
□ -17, 18. 19. 20-fh77J^DX^^7>y>F 2t ^^;UX 

W3t^Lfc7-[ (1R, 2R. 3R. 5 S ) - [2 - 5 - 7 

+ (2-Th7hKaf7-Jl/t+y) ] x7 a ^>^JU] /\*+f 

-5-I/|/fJl'iy/fiK3-7xy + y-2 - 7*D fcfJU]*7tf 

7— h«fcDm 1~0J1 6 £H$£LT«ISft£&*£fi!cLfc. fc£L. 0*1 
1 ilsJ&d&j&L/iX/ >£jl7tLT7 'J )17 )lzi- )lfo\z Lfz'&rf? f/7 A 

'H NNRCCDCl,) : <5 1. 40-1. 47 (m, 2H). 1. 60-1. 73 On, 4H). 1. 85-2. 09 On. 4H). 2 
. 11-2. 23 (m. 3H). 2. 31-2. 36 On. 3H). 3. 66 (s. 3H). 3. 95 (br s. 1H). 4. 01-4. 12 On. 2H 
). 4. 1 7 (br s, 1H). 4. 79-4. 93(m, 1H). 5. 35-5. 47 On, 2H). 6. 91 (d. 1 = 8. 1Hz. 2H). 6. 9 
6(1. J = 7. 3Hz, IH). 7. 28(1, J=8. 1Hz. 211). 

,9 F NMR(CDC1 3 ) : -188. I On). 

[«2i] mmm) 

16 - (3. 5-v7DD7x/*v) -1 5-ft+y-l 
-17, 18. 19, 2 0 -X b^/;U7'0 7>*7*^>v>F 2a -fV7*Dtf 

i) *mm 

#177 1 1 ) lOmltf 

itS® A lmg, 

»^«J-feU > 2 5 Omg, 

#'jy;i>^-h 8 0 2 0 Omg, 

'J b 'J >7A-7jc?n#l 2 Omg, 



WO 98/12175 

54 

«®issizk mm. 
i NiKifcii i NTkmiti- h u mm. 

P H 6 . o o 
#1^2 (MSA 2) 1 Om 1 * 

<t£tyjA 5mg, 

« ^ U -fe U > 2 5 0mg, 

#UV;K-MO 2 0 0mg, 

'J >^H7K^^ h 'J ^A-7K*Dfe 20mg. 

1 Nifift^fcte 1 NTKtt^t^- h 'J £A MIL 
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PH 



6. 0 



(SUM 3) lOmlt 

{t£fy)A lOmg, 

M ? U -fe M > 2 5 Omg. 

#UV;K-h 8 0 2 0 Omg, 

u h u oj±-7mm 20mg, 

pH 6. 0. 
^4 (S!$|4) 1 Om 1 «f 

itSfy} A 5 Omg, 

I^Ut'J> 2 5 0 m g , 

# ij y;|,^- h80 500mg, 
U >&-7km-^ MJO A -7kfa$&j 2 Omg, 

p H 6.0. 
2) Kftff 

1 (SSfl 5) 1 0 0 g* 
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0 . 1 g. 



2 0 



7 7. 9 g. 



2 



y&ij i (##ss»#j d lomi^ 



[012 2] mwu.m 

1) BIEE'vOj^ 

PGF 2o <7) >t&W V7"o \i )IJL7.J- )V\Z-DUT(Dmm^(D^m 

SftWl/fc«il/T. * - 7 -Y It' ;U £ ffl H X CD $g £ # & £ ( Exp. Eye 
Res. .61. 677-683(1995) ) . ^ dT±8BXitt»Cl3«$ tlfc^fclCtp 

5kg (5-1 0***) <7)tttt*-^<if;|,$5l»{cttLfc. 
BSO'J^te, >r$z.> (5-1 Omg/kg. I55l*ll*]&4) jftRTT. 



HC^»e*©-W<i: LT. ft^ttAOO. 0 1% (w/v) ,&BMrl£ (SSI 



K 1 Omg. 

«^'J-trU> 2 5 Omg. 

#UVM-h 8 0 2 0 Omg. 

U >K-*3jl^- h 'J ^A-7jcfott 2 Omg. 

asKsabjc mm, 



PH 



6 . 



0. 



(IS*) 
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mi) &<kzto. 1% (w/v) mm-s) &2o u i*mLtzt$<D 
. wmmj£ (*jiaMoigjE) ic*t-t£iigflEa>*ii5sg{fc (smo^m) 



an 





,6.IE£<&ll6E&{fc(imnHg) 


2 mm 


4B#ffi 




ItStoA (0. 0 1%) 


- 0. 8 


-1.8 


- 3 . 0 


{t£>®A ( 0. 1 %) 


- J . 0 


-1.4 


- 3 . 6 


5* J y'uT. h (0 . l %) 


- 0 . 6 


- 2 . 6 


- 2 . 3 



^ 1 tC^Lfc«fc^(C, IBJEfiffc£ftA,#JI&2l$PB^6ffiTLTfcg. *Bg 

2) mmmm 

*S#btf>;£& (?lft0flS8c. 4277-89(1970) ) IC^PDT. #5£9J<Bffc£«!l<0 

(H3fc#r£) 

O^F^HT^BS^mil^H 1 OH^IBUfc. £Mmm 1 . 2 
A) gailSK^^ : WTIC^T^^D r a i z e £<D8gPi#<D^<£g£fM;:^ 
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a) *&W2 

■ < & D#ft<,* (IE fit) ; 0 

6 ; 3 

b) ±mz.m%rz>%mmt&<n±%£ 

• &£-r*fg«ftL ; 0 

• OTteftO; 1 

• l/4<£9*£< 1/2 «fcD/J>$l> ; 2 

• l/2«fcB*#< 3/4J;0/h£^ ; 3 

• 3/4JW±T£D£ttt;:^£3 ; 4 

• IE$ ; 0 

Mm 

a) flBBft&gtft^g 

• 3£lk& L ; 0 

g£ ; 0. 5 
^b<D ; 1 

■ mftm<Dmmt&izwL<uK)**%(Dih t g<D7E't7 ^^mw. ■, 2 

• 2<D2 $\z&<Ur>tzb(DT'm\%&(D^\%U%m : £*? ; 3 
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b) vm&m&m 

• BfflUL ; 0 

• t>-?fr\Z&m<D&lZli!>mit)e>tl&&m 0. 5 

• JE^Kk±\z^< zfrvmm ; 1 

• W^frlzB'MLXVmv-ZWftfc&tbte? ; 2 

• mfiLxm^om^^^mcx^^ 3 
C ) mmsmmmm 

- fttfiU L ; 0 

• &M^fflCDlfa^0^}£3i-t2:£?im ; 0. 5 

• £ 6KS£&lMl : &3«£££Lfc*l£ ; 1 

• mmmzm^T7£zi&m<Dfo i }ifrw%tem£, *>l< at i^#fe^ 

d) iioti 

• ihm<D&^&£m$m(Dmfatfi£&<bn2>&%. o. 5 

e) 

• L ; 0 

• iEistmuzgr'XDm (iEftm®<DMR&\zn J <bftz>'pm<D : tb<D£m< 

) ; l 

B) BflMrt^tt : mmU^m^. 7. <J y h 7 >-/£ffl^TitfjMl*]CO:7 
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£2 l;:^Sfc*£3l£>-#J<!: Lt, ft£t)A<D0. 0 1% (w/v) £Bgfl£ (» 
3>J3) £ 5 0 ^ 1 &WLfzt$(D. ffim$m&(D7s37 ( 3 ^J^^l^fl) £^ 
f. il^gMiilTjEflb^Tl^^^yyo^h^O. 1% ( w / 

»©w§©giK(co^T, ^^wicfffli-rsfc*, &xzi7(D^ftfi£^aiL 

* IS a* 1¥ fffi <t L T L yt o 



3*2 





it iffl 


,&hb& i mm 


£flg& 2 ftffl 








0 


0 


0 


0 






0 


0 


0 


0 






0 


0 


0 


0 






0 


0 


0. 2 


0 






0 


0 


0 


0 






0 


0. 2 


0. 5 


0. 2 


mm<D#m 




0 


0. 2 


0. 2 


0 


ft mm 




0 


0 


0 


0 






0 


0. 4 


0. 9 


0 . 2 
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%3 







MMVk i m$ 


,#jg?£ 2 mm 






0 


0 


0 


0 


WS ST\ ~2T "5(c FIFl f-fr 


0 


0 


0 


0 


AT r£r rfn 


0 


0 


0 


0 


oa OA, if«r jzvt -fc, 


0 


0 . 5 


0 . 5 


0 


do ^+ n*5r ~tb Hr& 


0 


0 


0 


0 




0 


0. 8 


0. 8 


0. 3 




0 


0. 3 


0. 3 


0. 3 




0 


0. 3 


0 


0 




0 


1 . 9 


1 . 6 


0. 6 
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1. T!B-fl3:3 (1) Tasn5t7-;*yD7^^7>y>S|ift (fcfzL 
, 15-7MD-1 5-ft+yPGF,^|<) $JtfcME-<Z)Jg. 



(-jKa ( 1 ) fC&HT. 

A:X^l/>S. hl-U>S. X^-|/>g. -OCH 2 Sfc|J-SC 

&Om3I&3~ 8<27;i^x;Ug, Btft*-5^«^lt«l0^3f5ja:3~8 
^-;i/S. *ift**^tt#«ifc(B&*»3-8<0'>*D7;U*JU£. 

7;wps. 

X : -CH 2 -. -O-, £fctt-S-. 

Z : - OR 4 > -NHCOR 5 , -NHS0 2 R 6 . -SR' , £fcti. R 2 

R 4 , R s , r 6 . r 7 : -e-ft-enffiiK:. Tkausnp, 7;u*;ug. 7;l/^r 
-JUS. 7^+-;us. ->^D7;u+;us. 7>J-;ug, £7cte7;U7;wu 
2. 

) 



R 2 0 




X COZ 



(1) 



R 3 6 



F 
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3. xj&<-ch 2 -v&zz.£&ftmt?2>m#<Dmw&im3irzitm2s%t£. 

6. R' ■ftS*WLT^T i t)iU7 l J-^t+y7^;HT*5Ct 

7. R' 3, 5-y^OD7x; + y^fJH. 3, 4 - ->* ^7 □ □ 7 x / 
^^JUg. 3-i7DD7xy + y^fJH. ^t(i7i7 + y/f JUT 
&S£i£4#»<»:T5»3fc<0i6HS& l Jg, £2JS, SI3JS, H4JH. Sg5J|t£ 

8. tt#(*>(&H3§lJ5, ^2«, SfS4^ S$5ig* SB 6 7 

9. TsE-J&iS (1) T^$n^>^7^^7°P7.^^^>> 5 >^^^Sfc^ J E- 



(1) fc*5V>T. 

A:X^U>g, t-U>S, XfZl/>S, -OCH 2 -. JtH-SC 

H 2 » 

R' : «»*SWi#Blft<&£*»3~8<07JU*;i'g, ll&**Wi#K 
&£>M3H$c 3-8 ©7;uy-;us, fi«l*S ^ttl^filftO^^ft 3 ~ 8 ©7 
+ Htfe&£^tel£Htfc©^*#3~8 0>£n7;i'*JI'£. 



R 2 0 



R 




CD 
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